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integrated circuit on a chip (3) and the circuitry pattern (2) of the 
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part (4) separated from a separate carrier web (Wl) and compris- 
ing an integrated circuit on a chip (3) is attached to the smart label 
The structural part (4) contains a thermoplastic material whereby it 
is attached to the smart label (1). 
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A smart label web and a method for its manufacture 

The present invention relates to methods for manufacturing a smart 
label web and a carrier web, and a smart label web, and a component 
5 for a smart label in a smart label web. A smart label web comprises 
smart labels placed one after the other and/or next to each other and 
comprising a circuitry pattern and an integrated circuit on a chip 
therein. In the method for manufacturing a smart label web, an electri- 
cal contact is formed between an integrated circuit on a chip and a cir- 
10 cuitry pattern of a smart label in a smart label web in such a way that a 
component separated from a separate carrier web and comprising an 
integrated circuit on a chip is attached to the smart label. 

In this Finnish application, English terms are included in parenthesis 
15 next to Finnish terms, because there is no established Finnish termi- 
nology in the field. 

For attaching an integrated circuit on a chip in such a way that it is in 
electrical contact with a circuitry pattern, methods are known for direct 
20 attachment of the chip by flip-chip technology, or the chip can be 
attached in such a way that a separate structural part, onto whose 
surface the chip is attached, is connected to the smart label. 

A method is known from the publication US 5,810,959, in which a sub- 
25 strate and a silicon chip are attached by means of an anisotropic con- 
ductive thermosetting adhesive by using heat and pressure. 

Publication US 5,918,113 discloses a method, in which an anisotropic 
conductive adhesive is applied onto a circuit board, the adhesive con- 
30 taining a thermoplastic or thermosetting resin and conductive powder 
dispersed therein. The adhesive layer is softened, and a semiconduc- 
tor chip is adhered to it on application of heat and pressure. 

From the publication US 5,918,363, a method is known in which inte- 
35 grated circuits formed on a wafer are tested to determine whether they 
are functional, an underfill is applied on the functional integrated cir- 
cuits, and the chips are separated from each other. The underfill can 
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contain a thermoplastic substance. After this, the silicon chips are con- 
nected to their location of use in such a way that the underfill is spread 
around the electric connections. 

5 From the publication US 5,936,847, an electronic circuit is known in 
which there is a non-conductive polymer layer forming an underfill 
between a substrate and a chip. The polymer layer is provided with 
openings for electrical contacts. The substrate is also provided with 
openings, through which a conductive polymer is injected to form an 
1 0 electrical contact between the substrate and the chip. 

The publication US 6,040,630 discloses a connection for a chip which 
can also be disconnected, if necessary. On a substrate having a cir- 
cuitry pattern formed on the substrate, a thermoplastic film is posi- 
15 tioned, having vias that expose the bumps of the chip. The thermo- 
plastic film forms an underfill for the chip, and when the film is heated, 
it connects the chip and the circuitry pattern. 

A method is known from the publication US 6,077,382, in which an 
20 anisotropic conductive thermosetting adhesive is placed on a circuit 
board, and the circuit board is heated to a temperature which is lower 
than the setting temperature of the adhesive. A semiconductor chip is 
placed in its position and attached by means of heat and pressure. 

25 Methods based on flip-chip technology have for example the following 
disadvantages: 

the production line is complicated, expensive and inconvenient in 
view of further development, because all the operations are inte- 
30 grated on the same line, and 

the placement of the chip on the smart label requires that the tool 
used has a long path and also that the chip is positioned very pre- 
cisely in the correct location. 

35 

The smart label can also be provided with a separate structural part 
comprising an integrated circuit on a chip, attached on a film material. 
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The electrical contact between the integrated circuit on the chip and the 
circuitry pattern of the smart label is formed so that the film material of 
the separate structural part is impregnated with a conductive layer 
which is connected to the chip and which layer is brought into contact 
5 with the circuitry pattern in connection with the manufacture of the 
smart label by connecting both ends of the strip-like structural part to 
the circuitry pattern, that is, the structural part is off the smart label in 
the area between its ends. The structural part is attached to that side of 
the smart label on whose opposite side the circuit pattern is located so 
1 0 that the chip comes against the smart label. 

The above-mentioned methods involve for example the following 
problems: 

15 - the techniques of attaching the structural part are unsophisticated 
and complex, 

the materials presently used require long processing times, for 
which reason a significant difference is not achieved in the pro- 
20 duction rate when compared with flip-chip technology, 

due to the slow processes, lines for single process steps become 
relatively complex and expensive, 

25 - the mechanical techniques for connecting the structural parts, 
such as crimp connections, restrict the material choices and may 
also cause problems of reliability, 

in some existing smart labels, the distance between the structural 
30 part and the circuitry pattern and simultaneously the distance 

between the integrated circuit on the chip and the circuitry pattern 
are changed by bending, because the structural part is not wholly 
attached to the smart label, wherein the stray capacitance affect- 
ing the frequency of the electrical oscillating circuit is changed, 
35 and 
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the smart label has a relatively thick construction, which is dis- 
advantageous in further processing steps. 

By means of the methods and the smart label web and the structural 
5 part according to the invention, it is possible to reduce the above- 
mentioned problems. The method of the invention for the manufacture 
of a smart label web is characterized in that the structural part com- 
prises a thermoplastic material by which it is attached to the smart 
label. 

10 

The method of the invention for the manufacture of a carrier web is 
characterized in that the carrier web comprises a thermoplastic mate- 
rial onto whose surface the integrated circuit on the chip is attached. 

1 5 The smart label web according to the invention is characterized in that 
the structural part comprises a thermoplastic material by which it is 
attached to the smart label. 

The structural part according to the invention is characterized in that it 
20 comprises a thermoplastic material by which it can be attached to the 
smart label. 

The use of thermoplastic materials provides e.g. the following advan- 
tages: 

25 

thermoplastic materials can be repeatedly formed by applying 
heat, 

a time-consuming chemical process which is typical of thermoset- 
30 ting materials will not be needed, but a fast attachment can be 

made, 

the materials are relatively easy to tailor and are relatively 
inexpensive in large batches, and 

35 

processing temperatures lower than those for thermosetting 
materials are possible. 
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The use of a separate structural part provides e.g. the following 
advantages: 

5 - the process of attachment of the chip is independent of the size 
and geometry of the circuitry pattern, 

the picking up of a chip from a wafer and its placement on a car- 
rier web is a simple and fast process, because only a short path is 
1 0 required of the turning tool, 

as the structural part is small in size, it can contain materials 
which are more expensive but have better properties, such as 
more thermoresistant materials or materials with better dimension 
15 stability, and 

the attachment of the structural part to the smart label can be 
made with greater tolerances than the direct attachment of the 
chip to the circuitry pattern of the smart label. 

20 

The method according to the invention provides e.g. the following 
advantages: 

efficient and reliable production, 

25 

sufficient reliability and strength of the product, 

minimum fixed and variable costs per smart label web, 

30 - flexible production technology, and 

remaining development potential. 

In the present application, smart labels refer to labels comprising an 
35 RF-ID circuit (identification) or an RF-EAS circuit (electronic article sur- 
veillance). A smart label web consists of a sequence of successive 
and/or adjacent smart labels. The smart label can be manufactured by 
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pressing the circuitry pattern with an electroconductive printing ink on a 
film, by etching the circuitry pattern on a metal film, by punching the 
circuitry pattern from a metal film, or by winding the circuit pattern of for 
example copper wire. The electrically operating RFID (radio frequency 
5 identification) circuit of the smart label is a simple electric oscillating 
circuit (RCL circuit) operating at a determined frequency. The circuit 
consists of a coil, a capacitor and an integrated circuit on a chip. The 
integrated circuit comprises an escort memory and an RF part which is 
arranged to communicate with a reader device. Also the capacitor of 
10 the RCL circuit can be integrated in the chip. The smart label web is of 
a material that is flexible but still has a suitable rigidity, such as poly- 
carbonate, polyolefine, polyester, polyethylene terephtalate (PET), 
polyvinyl chloride (PVC), or acrylonitrile / butadiene / styrene copoly- 
mer (ABS). 

15 

The wafer is normally supplied for use in attaching processes so that 
the chips are separated from each other, on a carrying film supported 
by a frame. The single chips are detached in the process by pushing 
the chip mechanically from underneath the carrying film and by grip- 
20 ping it from the opposite side with a die bonder or die sorter utilizing an 
underpressure suction. 

Thermoplastic materials refer to materials which can be formed by 
applying heat. As raw material, the thermoplastic film can be in fluid 
25 form or as a film; preferably, it is a film. 

Thermoplastic films refer to films whose surface can be made adherent 
to another surface by the effect of heat, but which are substantially 
non-adherent at room temperature. Thermoplastic films can also be 
30 heated several times without substantially affecting the adherence. 

The thermoplastic film can be a thermoplastic anisotropic conductive 
film (AFC) or a non-conductive film (NCF). When a thermoplastic film is 
used, there is no need for an underfill, because the thermoplastic film 
35 forms a sufficiently flexible backing for the chip. When a non-conduc- 
tive thermoplastic film is used, the reliability of the electric contact is 
slightly lower than in the case of an anisotropic conductive film, but it is 
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still sufficient. Substantially the same process conditions can be used 
for both anisotropic conducting and non-conducting thermoplastic films. 
As an example to be mentioned, thermoplastic films include anisotropic 
conductive films 8773 and 8783 (Z-Axis Adhesive Films 8773 and 
5 8783) by 3M. The films contain conductive particles in such a way that 
they are electroconductive in the thickness direction of the film only, 
that is, there is no conductivity in the direction of the plane of the film. 
The thermoplastic film can be made, fluid by means of heat and pres- 
sure. When cooled, the thermoplastic film is crystallized and gives the 

10 bond mechanical strength. Curing by heat will not be necessary. The 
thermoplastic film can be of e.g. polyester or polyether amide. The 
conductive particles, having a size of typically 7 to 50 //m, can be e.g. 
glass particles coated with silver. The thickness of the thermoplastic 
film is typically 20 to 70 //m. The thermoplastic film is normally formed 

15 on the surface of a release paper or the like. The release paper can be 
released from the film in connection with or after the heating of the film. 

In the method according to the invention, a carrier web is first manu- 
factured, comprising a base web and thermoplastic material on the 

20 surface of the base web. The base web can be of the same material as 
the smart label web. The surface of the base web is provided with a 
conductive metal coating for electrical contacts of structural parts. A 
thermoplastic material is attached to that side of the base web which 
has the conductive metal coatings for electrical contacts of the struc- 

25 tural parts. Integrated circuits on chips are attached one after another 
and/or next to each other on the surface of the thermoplastic material, 
which is preferably a thermoplastic film, by using flip-chip technology. 
Because the dimensions of the structural part to be formed of the car- 
rier web are small, it is possible to place chips relatively close to each 

30 other on the carrier web, and thereby long paths will not be needed for 
attaching the chip. With short paths, it is possible to implement suffi- 
ciently accurate positioning more easily than on attachment of the chip 
directly to the circuitry pattern and the position of the chip may vary 
within a larger range. 

35 

The thermoplastic film is normally laminated on the base web by 
means of heat and/or pressure. The chips are picked up from the sili- 
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con wafer by means of a die sorter and placed in a continuous manner 
onto the surface of the thermoplastic film. When the chip is placed in its 
position, the web containing the base web and the thermoplastic film is 
heated on the opposite side so that the chip is tacked lightly to the web 
5 before making the final bond. It is also possible that the thermoplastic 
film is in a sufficiently tacky form after the lamination, wherein the bond 
of the chip can be made without simultaneous heating. After this, the 
final bond of the chip is made by applying heat and/or pressure. At the 
same time, a release paper web can be laminated onto the surface of 
10 the thermoplastic film, but this is not always necessary. The final bond 
of the chip can be made by means of heat and/or pressure for example 
by a thermal resistor or a series of thermal resistors or in a nip formed 
by two rolls, where at least one of the contact surfaces forming the nip 
is heated and at least one is resilient. 

15 

In addition to the above-mentioned nip, a nip can also be formed 
between a shoe roll and its counter roll. The thermoplastic film can also 
be heated by microwaves, wherein the film can be heated selectively, 
simultaneously applying pressure on the bond (materials blended with 
20 selective additives are heated in a microwave field). 

In the next step, structural parts consisting of an integrated circuit on a 
chip are separated from a carrier web, and the structural parts are 
attached to the circuitry pattern of a smart label in a web containing 

25 smart labels. The structural part is attached to that side of the smart 
label, on which the circuitry pattern is provided, in such a way that the 
thermoplastic film and the chip are in contact with the smart label and 
the side of the base web is left as the outer surface of the structural 
part. The structural part is substantially fully attached to the smart label, 

30 wherein a reliable bond is achieved. When making the bond, that part 
of the smart label in the smart label web is heated, to which the struc- 
tural part is attached, or the structural part is heated, wherein the sur- 
faces are made to adhere to each other. The final bond of the structural 
part is made by applying heat and/or pressure under similar process 

35 conditions as making the bond of the chip. Simultaneously with the 
attachment of the structural part, it is possible either to laminate, on 
both sides of the smart label web, the other web layers simultaneously 
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onto the structure, or to leave, out the layers and to use the nip to 
achieve an attachment only. It is also possible to start cross-linking of 
an adhesive layer upon combining several web layers simultaneously, 
to provide a more reliable lamination result or a more rigid structure. 

5 

Using an anisotropic conductive thermoplastic material as the thermo- 
plastic material of the structural part, it is possible to isolate the 
anisotropic conductive material of the structural part and the circuitry 
pattern of the smart label from each other to avoid the risk of short cir- 
1 0 cuiting. This is possible in the following ways: 

a dielectric is pressed onto the surface of the circuitry pattern of 
the smart label at the location where the structural part will be later 
attached, 

15 - an insulating film is laminated onto the surface of the structural 
part, at a suitable location, or 

the anisotropic conductive material is tailored for example in film 
form so that conductive particles are only found at the point where 
they are needed for making an electrical contact. 

20 

The manufacture of the carrier web and the manufacture of the smart 
label web can take place in the same process or they can be separate 
processes. 

25 

In the following, the invention will be described with reference to the 
appended drawings, in which 

Fig. 1 shows a smart label web according to the invention in a top 
30 view, 

Figs. 2. to 3show some processes of the invention for the manufacture 
of a smart label web, and 

35 Fig. 4 illustrates the structure of the structural part in a cross- 
section. 
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Figure 1 shows a smart label web W2 according to the invention, con- 
taining single smart labels 1 one after another in a continuous 
sequence. The smart label 1 contains a circuitry pattern 2 and an inte- 
grated circuit 3 on a chip, attached to the surface of a separate struc- 
5 tural part 4. An electrical contact is formed between the circuitry pat- 
tern 2 and the integrated circuit 3 on the chip. The structural part 4 
comprises a base web 4b, a thermoplastic film 4a and an integrated 
circuit 3 on a chip (shown in Fig. 3), attached to the surface of the 
thermoplastic film. The structural part 4 is attached to the smart label 1 

10 in such a way that substantially the whole area of its one side is 
attached to the smart label 1 by means of a thermoplastic film. The 
integrated circuit on the chip 3 is left between the smart label 1 and its 
connection substrate. The thermoplastic film can be an anisotropic 
electroconductive film or a non-conductive film. If a non-conductive film 

15 is used, either the structural part 4 and/or the circuitry pattern 2 of the 
smart label must be provided with bumps for providing an electrical 
contact. The bumps can be provided before the lamination of the ther- 
moplastic film on the same production line on which the chip is 
attached to the base webW1 in such a way that suitable bumps, 

20 whose material can be a suitable metal, are formed at the ends of the 
structural part 4. Preferably, so-called stud bumps are formed at this 
process step by means of a gold wire bonder. 

Figures 2a, 2b and 3 show some processes for manufacturing a smart 
25 label web. Figures 2a and 2b show a situation in which the carrier 
web W1 is first manufactured separately in a process shown in Fig. 2a, 
and the smart label web W2 is then manufactured in a process shown 
in Fig. 2b. Figure 3, in turn, shows a process integrating the manufac- 
ture of the base web W1 and the smart label web W2. 

30 

In the processes of Figs. 2a and 3, the base web of the carrier web W1 
is unwound from a reel 5 and the thermoplastic film is unwound from a 
reel 6. The thermoplastic film can be an anisotropic electroconductive 
film (AFC) or a non-conductive film (NCF). The base web and the 
35 thermoplastic film are combined in a nip N1 where at least one of the 
two contact surfaces is heated. The release paper web of the thermo- 
plastic film is reeled up on a roll 7. 
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From the wafer that is separated into single chips, a single chip is 
picked up which is placed onto the web consisting of the base web and 
the thermoplastic film by means of a fixing tool 9. Typically, the rate of 
5 picking up a chip from a wafer is about 200 ms. At the same time, the 
web is heated with a heater 8 at the location where the chip is placed, 
but on the opposite side of the web. The heating of the web causes 
that the thermoplastic film becomes tacky and the chip can thus be 
attached. The thermoplastic film is preferably heated to a temperature 
10 of80to105°C. 

The final bond of the integrated circuit 3 on the chip is made by means 
of a thermal resistor or a series of thermal resistors 1 0. Thus, the ther- 
moplastic film is preferably heated to a temperature of 140 to 150°C. 

1 5 Alternatively, the carrier web W1 can be led to a nip where at least one 
of the two contact surfaces is heated. The nip is preferably a nip longer 
than a nip formed by hard rolls. The nip can be for example a nip N1 
formed by a thermoroll and a resilient roll, wherein the pressure per 
unit area is lower than in a corresponding hard nip. One of the contact 

20 surfaces forming the nip can also be a shoe roll. It is also possible that 
the heating takes place before the nip, wherein the thermoplastic film 
between the circuitry pattern of the smart label and the integrated cir- 
cuit on the chip is heated for example by microwaves. The thermo- 
plastic film is thus blended with additives which are heated by micro- 

25 waves. After the heating by microwaves, the carrier webW1, onto 
which the integrated circuit on the chip is placed, is introduced to a 
process step where pressure is exerted on the joint surface. It is also 
possible that the heating by microwaves and the application of pres- 
sure on the joint surface take place simultaneously. 

30 

The force which is exerted to the joint is preferably 200 to 800 g per 
joint, irrespective of which of the above-mentioned methods for exert- 
ing pressure on the joint is used for making the final bond of the chip. 
Typically, the process time required for making the bond is about 
35 2 seconds. As the dimension of a single structural part is 10 to 20 mm, 
the processing length should be about 200 mm to avoid restricting the 
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cycle time of 200 ms which is taken by picking up a chip from the wafer 
and placing it in its position on the surface of the thermoplastic film. 

It is also possible to include in the processes of Figs. 2a or 3 the lami- 
5 nation of the structural part 4 with a thin dielectric film (not shown in the 
figures), wherein this film is used as a dielectric between the circuitry 
pattern 2 and the chip 3. At the location where the electrical contact 
shall be provided, the film can be removed for example by punching. 

10 The finished carrier webW1 is reeled up on a roll 15 (Fig. 2a) and 
moved on to the next process (Fig. 2b) or led further in the process 
(Fig. 3). In the process of Fig. 2b, the roll 15 is unwound. The carrier 
web W1 is separated by a cutter 1 1 into single structural parts 4. The 
web containing smart labels 1 is unwound from the reel 13. A dis- 

15 penser 12 places the structural parts 4 in a focused manner onto the 
surface of the smart label 1 of the web containing smart labels. The 
structural parts 4 can also be readily separated on the surface of the 
carrier film. The dispensers 12 are known as such. A dispenser for dis- 
pensing structural parts 4 from a carrier web W1 is known e.g. from 

20 special and security printing machines in which security bands, holo- 
grams or foils are supplied. On the other hand, if the structural parts 4 
are separated on the surface of the carrier film, it is possible to apply a 
technology that is known e.g. from the dispensing of labels. 

25 The web that is unwound from the roll 13 is heated simultaneously 
when the dispenser 12 places the structural part 4 onto the smart 
label 1 . If the thermoplastic film used is a non-conductive thermoplastic 
film, the structural part 4 or the circuitry pattern of the smart label must 
be provided with bumps for providing an electrical contact between the 

30 chip and the circuitry pattern. If there are several smart labels 1 next to 
each other, preferably each parallel sequence of smart labels should 
be provided with a separate dispenser. The thermoplastic film 4a of the 
structural part 4 adheres to the smart label 1 , and the integrated circuit 
on the chip 3 is left between the smart label 1 and the thermoplastic 

35 film 4a. The final bond of the structural part 4 is made in a nip N2. The 
nip N2 can be a single nip, as shown in the figure, or it can be a series 
of nips. Preferably, at least one of the two contact surfaces forming the 
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nip is heated, and at least one is resilient. The finished smart label 
web W2 is reeled up on a reel 14. 

Fig. 4 shows the cross-section of the structural part 4. The structural 
5 part comprises an integrated circuit on a chip 3, a thermoplastic film 4a, 
and a layer 4b consisting of the base web. On the surface where the 
thermoplastic film 4a is attached, the layer 4b is provided with the con- 
ductive metal coating of the structural part. 

10 The above-described facts do not restrict the invention, but the inven- 
tion may vary within the scope of the claims. The manufacture of the 
carrier web and the manufacture of the smart label web can take place 
in the same process or they can be separate processes. The process 
of manufacture of the smart label web can be continued so that the 

15 other layers to be joined to the surface of the smart label web are 
attached in the same process, even so that the attachment is made 
simultaneously with the final bond of the structural part. It is also possi- 
ble that the chip is only tacked lightly to the carrier web and the final 
bond of the chip is not made until the step in which the structural part is 

20 finally attached to the smart label. The process thus becomes simpler 
and more reliable, because the chip will not be subjected to e.g. heat- 
ing, pressure or bending several times. The thermoplastic material is 
not necessarily in the form of a film but it can be, as a raw material 
before application on the web, for example in fluid form. The main idea 

25 of the present invention is that an integrated circuit on a chip can be 
attached to a smart label in a simple and reliable manner as a part of a 
separate structural part. 
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Claims: 

1 . A method for the manufacture of a smart label web (W2), the smart 
label web comprising smart labels (1) one after another and/or side by 

5 side, which comprise a circuitry pattern (2) and an integrated circuit (3) 
on a chip attached to it, and in which method, an electric contact is 
formed between the integrated circuit on the chip (3) and the circuitry 
pattern (2) on the smart label of the smart label web in such a way that 
a structural part (4) separated from a separate carrier web (W1) and 
10 containing the integrated circuit on the chip (3) is attached to the smart 
label, characterized in that the structural part (4) contains a thermo- 
plastic material whereby it is attached to the smart label (1). 

2. The method according to claim 1 , characterized in that the ther- 
1 5 moplastic material is a thermoplastic film (4a). 

3. The method according to claim 2, characterized in that the ther- 
moplastic film (4a) is an anisotropic conductive film or a non-conductive 
film. 

20 

4. The method according to claim 1 , characterized in that a dis- 
penser (12) is arranged to place structural parts in a focused manner 
onto the smart label (1). 

25 5. The method according to claim 4, characterized in that the 
structural part (4) is attached to the smart label (1) substantially entirely 
on the side on which the thermoplastic film (4a) is provided. 

6. The method according to claim 5, characterized in that the smart 
30 label (1) is heated at the location of the attachment of the structural 

part (4) in such a way that the thermoplastic film (4a) can be made to 
adhere to the smart label. 

7. The method according to claim 6, characterized in that the smart 
35 label web (W2) containing smart labels (1) provided with a structural 

part (4) is subjected to treatment by heat and/or pressure. 



WO 02/49093 



PCT/FI01/01038 



15 

8. The method according to claim 7, characterized in that the treat- 
ments by heat and pressure take place in simultaneous or successive 
process steps. 

5 9. The method according to claim 7, characterized in that the smart 
label web (W2) is combined to the other web layers simultaneously 
when it is treated by heat and pressure. 

1 0. The method according to claim 7, characterized in that the smart 
10 label web (W2) is treated by heat and pressure in a nip (N2) which is 

formed by contact surfaces of which at least one is resilient and at least 
one is heated. 

1 1 . The method according to claim 7, characterized in that the smart 
15 label web (W2) is treated by heat and pressure in such a way that the 

thermoplastic film (4a) is first heated by microwaves and the smart 
label web (W2) is then subjected to pressure. 

12. A smart label web (W2) comprising smart labels (1) one after 
20 another and/or side by side, which comprise a circuitry pattern (2) and 

an integrated circuit on a chip (3) attached to it, which is attached to the 
smart label by means of a structural part (4) separated from a separate 
carrier web (W1 ), characterized in that the structural part (4) contains 
a thermoplastic material whereby it is attached to the smart label. 

25 

13. The method according to claim 12, characterized in that the 
thermoplastic material is an anisotropic conductive thermoplastic film 
(4a). 

30 14. The smart label web according to claim 13, characterized in that 
the structural part (4) and the circuitry pattern (12) are isolated from 
each other in such a way that they have an electrical contact with each 
other at precisely determined points only. 

35 15. The smart label web according to claim 12, characterized in that 
the thermoplastic material is a non-conductive thermoplastic film (4a). 
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16. A method for the manufacture of a carrier web (W1) from which 
structural parts (4) can be separated which comprise an integrated cir- 
cuit on a chip (3), and which carrier web contains integrated circuits on 
a chip (3) one after another and/or side by side, characterized in that 

5 the carrier web contains a thermoplastic material to whose surface the 
integrated circuit on the chip (3) is attached. 

17. The method according to claim 16, characterized in that the 
thermoplastic material is a thermoplastic film (4a). 

10 

18. The method according to claim 17, characterized in that the 
thermoplastic film (4a) is laminated with a base web (4b) before the 
attachment of the integrated circuits (3) on chips. 

15 19. The method according to any of the preceding claims 16 to 18, 
characterized in that the final bonds of the integrated circuits (3) on 
the chips are made by applying heat and/or pressure. 

20. The method according to claim 18, characterized in that the 
20 structural parts (4) are provided with bump electrodes before the ther- 
moplastic film (4a) is laminated to the base web (4b). 

21. A structural part (4) for a smart label (1) in a smart label web (W2), 
containing an integrated circuit (3) on a chip, characterized in that 

25 the structural part (4) contains a thermoplastic material whereby it can 
be attached to the smart label (1 ). 

22. The method according to claim 21, characterized in that the 
thermoplastic material is an anisotropic conductive film or a non- 
30 conductive film. 
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